NEXFLASH®

PRELIMINARY
DECEMBER 2001

NX25F080C, NX25F160C AND NX25F320C

8M-BIT, 16M-BIT AND 32M-BIT SERIAL FLASH MEMORY
WITH 4-PIN SPI INTERFACE

This document t contains PRELIMINARY INFORMATION. NexFlash rese

rves the right to make changes to its product at any time without notice in order to improve design and supply the best
possible product. We assume no responsibility for any errors

which may appear in this publication. © Copyright 1998, NexFlash Technologies, Inc.

NexFlash Technologies, Inc.

1
ADVANCED NXSF029A-1201
12/31/01 ©



NX25F080C

NX25F160C NEXFLASH®

NX25F320C

Table of Contents

8M-BIT, 16M-BIT AND 32M-BIT SERIAL FLASH MEMORY

WITH 4-PIN SPIINTERFACE .......cooiiiiiiiiiiims st ms s s ssss s s s s e sam s £ e s e £ m e £ £ e e £ R R AR e ER A AR RS EARRRREERmREERRmE R EanRmnnen 1
L I 4
[ 0 5 | I (0] 4
[T W B LT Yol ] o] i{o] o - T PP PPPPPPPPPPPPPN 6
Serial Data INPUL (ST) ...ttt et e et e e e st e e e e b et e e s bee e e aabee e e enbe e e e anbeeesanbeeesnneeeeanees 6

Serial Data OULPUL (SO) ..ceiuriiiiiiiie ittt ettt e et e e e e sttt e e s bee e e asbee e e aabeeeaanbeeeabbeeeeanbeeesanbeeesnbeeesnees 6

Serial ClOCK INPUL (SCK) .....uueiiiiiiiie ittt ettt e e bt e e e s bt e e e s be e e e aabe e e e aabee e sbbe e e aabbbeeeeabeeeseanbeesaaneeeesnnes 6

(O] 11 oIS 1= (= Tor o (05 ) TP 6

Write ProteCt INPUL (WP) ...ttt ettt ettt e bt e e s bb e e e eab e e e e sabe e e s s aabe e e ebbeeeeanseeesanneeaans 6

Hold , Ready/Busy or No-connect (Hold, R/B OF N/C) ......ccouuiiiiiiiieiii ettt 6
Power Supply PiNS (VCC @nd GINA) .....coiiuiiiiiiiiie ittt ettt ettt st e et e e et e e s ab e e e s be e e e ebee e e e amneeeeanbeeessaneeas 6

Serial FIASh IMEMOIY AITAY ....oiiiiiiiiiiee ettt ettt e et e e e b et e e s be e e e e be e e e aabe e e e aabeeessbeeeeaseeeeaanbeeesanbeeeeanbeeesanbeeeaanbeeaaans 7
SEIAI SRAM .ttt ettt oo b et e e ea b et e e e a b e e e e abe e e e b et e e e aabe e e e hee e e e Reee e e abeeeeaabeeeeanbeeeeabeeeaanraeaans 8
Using the SRAM Independent of FIash MEMOIY .........ouiiiiiiiiiiie ettt 9

LT d (o] (=Tex 1] o O PP PRSP PPPTR PP 9
(070101 iTo U] = 11 [ g S T=To 1153 T G USROS 9
Write Protect Range and Direction, WR[3:0], WD ...ttt e e e e e e e e e e 9

Y=Y T I @ Fo Tl g =l o T= TR o 1 ] PR 10

Table 2A. Write Protect Range for the NX25F080C ........cuuiiiiiiiiiiiie ettt enee e 10

Table 2B. Write Protect Range for the NX25FT1B80C ..........ueii ittt e e 10

Table 2C. Write Protect Range for the NX25F320C .........ueiiiiiiiiiie ittt sneeee s 10
HOLD-R/B, HRIT:I0] ..ttt ittt ettt ettt ettt ettt ettt e e ae e e e e s bt e e e b e e e e e abe e e e ambe e e e nbe e e e ambee e e ambeeeeanbeeesenbeeesanneas 11
Status Register Bit DESCIIPONS ... ittt ettt e s s bt e e e sab e e e eabe e e e e beee s aabeeeesnneeeanreeas 11
Ready/BUSY StAtUS, BUSY ... ..ottt ettt ettt ettt e e s bt e e e e abe e e e aabe e e s abe e e ebeee e abebeessanbeeeanreeesannes 11
SRAM Transfer or Compare, TRO and TR ...t e e e e e e s e e e s s snna e e e e s ssnnneneeaeas 11

Wit ENADIE/DISADIE, WE ...ttt e e e e e e e e e e e e e e eae bbb e eeeeeaeaeeeeesbabaeeeeeeeaeseressnres 12
Compare NOt EQUAL, CINE ..ottt et e et e e s rabe e e e bee e e s bt e e e abe e e aneee e s abeeaeabeeeeanseeeaanns 12
oY DY (Yol R = D LSRR 12

Data Integrity Status Bits (D10, DIT) ....cooiiiiiiiiiie ittt ettt ra e st e e e sabe e e e sabe e e s anbee e e enbeeaeanneas 12
1070700104 F=Ta o[RS 1] S TR 13
Table 3 Command Set for the NX25F080/160/320C Serial Flash Memory ..........ccccooieiiiiiei e 14
SERIAL FLASH SECTOR AND SRAM READ COMMANDS .......ccocuiuimtmiismsiasmssisssnsesssssssassnsssssnsssassssssssansssssnsssnsanses 16
Transfer Sector 1o SRAM (5CH aNnd SDH) .....coouiiiiiii ettt ae e e s ab e e e s e e e e e ennes 16
Read SRAM (7TH @GN0 73H) ..ottt e e et e e s bt e e e e bt e e e s bt e e e aaee e e e ambe e e sabeeesanbeeeeanseeasanneas 17
Read Sector with AUtO-INCrEMENT (SOH) .......eiiiiiii ettt be e e s bt e e s st e e e e eabe e e e sneas 17
SERIAL FLASH SECTOR AND SRAM WRITE COMMANDS .......ccciiiitimiimnniassmsmssesssssmsssssssssasmssssssss nssmsssasssssnssnsnss 17
LA I =T aF= Lol LI (0] ) USSP 17
LR DI EE: 1ol LI (027 ) RSP RR 17
Write to Sector Using SRAM (FEH OF O8H) .......uuuiiiiiiiieiiee ettt ettt e e s eabe e e s abe e e snre e e e enees 17
Write to SRAM Command (72H @nd 74H) ...ttt e e s na et e e e e e saee e e e enneas 18

2 NexFlash Technologies, Inc.

ADVANCED NXSF029A-1201
12/31/01 ©



NX25F080C

NX25F160C NEXH . ASH®

NX25F320C

Table of Contents

COMPARE, TRANSFER AND REFRESH COMMANDS ........cociiitmtmaimtriissmsssssnssssssmssssssnsssssmsssassmsssssnss snssmsssssass nsssnns 18
Compare Sector to SRAM (8DH and BEH) ........coiiiiiiiiii ettt aee e s aree s 18
Transfer SRAM 10 Sector (FOH and 98H) ...ttt e e e s abe e e s e e e e e enees 18
Refresh Sector Using SRAM (58H @nd SIH) .......uuiiiiiiiiiiiie ettt e e e e s e e e e e saes 18

CONFIGURATION AND STATUS COMMANDS ........cuiiiitriiimnnisssnsssssnnseassnsssassssssssnssassssssassmsssssass nssmnssassnssssssnnssnnsnnes 18
Read Device Information SECIOT (T5H) ......oueiiiiiiie ettt e b e e s sbe e e e s rsbe e e s enre e e e saees 18
Read Configuration RegIiStEr (BCH) ........uiiiiiiiiiii ettt ettt e e rbe e e e s abe e e s rnbe e e e nre e e e saeas 18
Write Configuration Re@iSTEr (BAH) ........coi ettt e et e s e ae e e e e abe e e snre e e e ennes 19
Read Status REGISTEr (BAH) ......cooi ittt et e ettt e e s bb e e e et e e e e e abe e e e e sabe e e s anbeeeenreeeeaanes 19
Clear Power DeteCtion Bit (09H) .........ooiiiiiiiiii ettt ettt ettt e st e e e e bb e e e e sae e e e s bee e e sbbe e e e saneeesnreeean 19
Set Power DeteCtion Bit (O3H) ......cooiiiiiiieii ettt ettt e hb e e s be e e e bt e e s e bre e e e bre e e e aare e e snreee s 19
Command Compatibility with Earlier Generation NexFlash Products ..o 19

Table 4. Command Set for Compatibility with NexFlash “B-Series” Serial Flash Memories...........ccccccvvviiveennn. 20
Sector Format and Tag/SYNC BYLES ......co ittt st e e et e e be e e s nee e e earee s 21
High Data Integrity APPHCATIONS ......cooi i e e e e e s e s bbb e e e e e e e s anbre e e e e e s aanrees 21

ABSOLUTE MAXIMUM RATINGS ......coctiiiimsrassnssiassmssiasssssssssssassssssassss aasssssassasssassnss iassmssassass assmss sassnmssssssnsnsssansnsnsanns 22

OPERATING RANGES .....ccccoiiiiimsiiissssiissssiasssssssssss s sassms e sass e asmss e a s s £aeam s £ £k ame £ £ R AR e ER AR REEA R RAREEAR R RREERRRRREERRRRRER R annbnnsnn 22

DC ELECTRICAL CHARACTERISTICS (PRELIMINARY) .....cotiiiimmiesrinsmsnssssssasmsssssnsssassmsssssssssassmssssssss snssmss snsanmnns 22

AC ELECTRICAL CHARACTERISTICS (PRELIMINARY) ....cccoctiisiastiasmssissnsessmsssssanssssssssssssnsssssnsssssnssssssnnssssansssnssnns 23

SERIAL OUTPUT TIMING ....cooiiiimtiainssiasamseiassmsssassssssassms s ssss sassssssasssss asssss sassmss iassnssansass s iasanssas snss assnnsssnssnsssssanssnnsanns 24

SERIAL INPUT TIMING ..coiiicoiiiiiimniaimsniasmssissmssaassssssssssssasssss sassmss iassms s sasass s iasams iassnss assmss iassnnss assnnssnssnnssansnnsssssnnsnnsnns 24

(0 I 1 24

PACKAGING INFORMATION ....coiiiitiiiimsiainnsiassmssssssssssasssssassasssassss s sassmss e samsaessass e s sams e m s s Ea AR R R £A AR RREEAERRRRRRERRERERRRmRR RS 25
Plastic TSOP - 28-pins Package Code: T (TYPE 1) .eeii ittt ettt sb e e et e e 25

PRELIMINARY DESIGNATION ....coiiiiottiiisssiassnssiasmssissssssassssssassmsssassssssassss sassssssassss s sassnssssssss asssss sasssmss iassnnssnssnsssassnnns 26

IMPORTANT NOTICE .......cciiiiiiiiiimsiasissssssssss s ss s sss s sasms s s s s ea e m s £ £ e eam e £ £ e A mEE R ER RS £ A A ERREE AR EAREERR R RREEEARRRREER R RREERRRRERERRRmRnEn 26

ORDERING INFORMATION ......iiiiittmaismssiassmsssssssssssssssassssssasss s sassms assass assmss assnssessnns s insansbassnsssansanssiassnnssassnnsssssnnns 26

LIFE SUPPORT POLICY ....ccciiiiiiiiiiessiasmssssssssssssssssassssssassss s sassms s sass aasass e s as s e sms s £asams s i sans AR mEEEA R R R R EA R RRRER AR R R EaRRmRnEn 26

QL2 o (=T 0 7= €= 26

NexFlash Technologies, Inc. 3

ADVANCED NXSF029A-1201
12/31/01 ©



NX25F080C
NX25F160C
NX25F320C

NEXHL.ASH®

FEATURES
e 8M/16M/32M-bit Serial Flash Memory

* Flash storage for systems with limited pins,
space, and power
- ldeal for high density serial code-download
- Data, voice and image storage
- Battery-operated products

¢ Nonvolatile Memory Technology
- Single transistor EEPROM memory
- 2048/4096/8192 sectors of 528 bytes each
- Sector erase/write time of 10 ms/sector (typical)
- 100,000 erase/write cycles
- Ten year data retention

¢ 4-pin SPI Serial Interface
- Easily interfaces to popular microcontrollers
- Clock operation as fast as 16MHz
- Optional Hold and Ready/Busy pin functions

¢ Ultra-low Power for Battery-Operation
- Single 2.7-3.6V supply for Read, Erase/Write
- 1 pA standby, 5 mA active (typical)

e Special Features
- Two on-board 528-byte SRAM Buffers
- Byte-level addressing
- Transfer and Compare sector to SRAM
- Configurable software write-protection
- Continuous Auto-Increment Read

¢ Package Options
- 28-PIN TSOP (Type I)
- Removable Cards and Modules

DESCRIPTION

The NX25F080/160/320C Serial Flash memory provide a
storage solution for systems which are limited in power,
pins, space, hardware and firmware resources. The
NX25F080/160/320C is ideal for applications that store
voice, images and data in a portable/mobile environment
as well for down-loading code into controllers with embed-
ded DRAM or SRAM. The NX25F080/160/320C operates
on a single 2.7V-3.6V power supply for read and
erase/write with typical current consumption as low as
5mA active and less than 1uA standby. The array is
organized into 2048/4096/8192 sectors of 528 bytes each.
Sector erase/write speeds are as fast as 10ms. The 4-pin
SPI serial interface works directly with popular
micro-controllers. Special features include dual on-chip
serial SRAM, byte-level addressing, and transfer/compare
sector to SRAM, hardware/software write protection,
auto-increment read and removable Serial Flash Module
packaging option. Development is supported with the
PC-based NexFlash Serial Flash Development Kit.

NexFlash Technologies, Inc.
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Figure 1. NX25F080/160/320C Architectural Block Diagram
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Pin Descriptions

Serial Data Input (SI)

The Sl pin receives data into the device with the SCK pin.
All data transmitted to the device is clocked relative to the
rising edge of SCK.

Serial Data Output (SO)

The SO pin transmits data from the device with the SCK
pin. All data transmitted from the device is clocked relative
to the edge defined with the RCE bit in the configuration
register. The default is RCE bit set to 0 which outputs data
on the falling edge of the SCK pin and is compatible with
standard systems that support SPI. The clock rate can be
faster with the SPI_RCE bit set to 1, (see tcvc in AC
Characteristics).

Serial Clock Input (SCK)

All commands and data written to the SI pin are clocked
relative to rising edge of SCK. All data read from the SO
pin is clocked relative to the rising or falling edge of SCK.

Chip Select (CS)

The chip select input is required to start and finish an SPI
command. SCK must be low when chip select is asserted
low. Upon power-up, an initial low-high transition of chip
select is required before any command will be acknowl-
edged. Once the device is de-selected, the SO pin will
enter a high impedance state and power consumption will
be reduced to standby levels unless a transfer, compare,
or sector programming are in progress. If a transfer,
compare, or sector programming is in progress, the
command will complete and then the device will enter
standby mode.

Write Protect Input (WP)

The write protect input (WP) works in conjunction with the
configuration register bits WR3..WRO0, WD, and the status
register bit WE. When WP is asserted low, the entire flash
memory array is write protected. When the WP pin is high
and the status register WE bit set, the device addresses
corresponding to the write protect range and direction are
write protected. When the status register bit WE is reset,
the entire array is write protected. See the section on the
configuration register for more details.

HOLD , Ready/Busy or No-connect (HOLD, R/B or N/C)
This multifunction pin can serve either as a Hold input
(HOLD), Ready/Busy output (Ready-/Busy or a
No-connect). The pin function is user programmable
through the configuration register bits HRO, HR1. The
device comes from the factory with this pin
programmed as a No Connect (NC). The pin can be
re-configured by the user by writing to the configuration
register.

Power Supply Pins (Vcc and Gnd)

The NX25F080/160/320C supports a single power supply
between 2.7V and 3.6V connected to the Vcc and Gnd
pins.

HOLD-RBC|1® 28 1 NC
NC ]2 27 | Ne
WP {3 26 = NC
NC ] 4 25 1 NC
NC 5 24 1 NC
vcec s 23 | Ne
GND 7 2 = Ne
NC |8 21 | Ne
NC ]9 20 1 NC
NC ] 10 19 I NC
cs 11 18 3 NC
SCK ] 12 17 3 NC

st 13 16 3 NC
[Slo) mm RV 15 =1 NC

Figure 2. NX25F080/160/320C Pin Assignments
SPI Interface, 28-Pin TSOP, Type | (T Package)

Table 1. Pin Descriptions for the 25F640

SI Serial Data Input

SO Serial Data Output

SCK Serial Clock Input

CS Chip Select Input

WP Write Protect Input

Hold, R/B Hold Input Ready-Busy Output or
No Connect

VCC Power Supply

GND Ground

NexFlash Technologies, Inc.
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Serial Flash Memory Array

The NX25F080/160/320C Serial Flash memory array is
organized as 2048/4096/8192 sectors of 528-bytes (4,224
bits) each, as shown in Figure 3. The block size of the
device is 64 sectors, yielding 64 blocks for the
NX25F080/160/320C.

The Serial Flash memory of the NX25F080/160/320C are
byte-addressable for read operations. This allows a single
byte, or specified sequence of bytes, to be read without
having to clock an entire 528-byte sector out of the device.
In most cases data is read through one of two 528-byte
SRAM buffers by using the Transfer Sector to SRAM and
Read SRAM commands. For applications that require a
continuous serial stream of data, such as downloading
code into SRAM or DRAM upon power-up, a Read Sector
with Auto Increment command is provided. This command
allows the data from and entire device or a large numbers

of sectors to be read with a single command. When the
clock reaches the end of a sector it automatically incre-
ments to the next and so on. Data can be written to the
Flash memory array one sector (528-bytes) at a time
through the Serial SRAM using a Write to Sectorcommand
or a Transfer SRAM to Sectorcommand. No pre-erase is
needed. Instead, the device incorporates an auto-erase-
before-write feature that automatically erases the ad-
dressed sector at the beginning of the write operation.
After completing the command the memory array will
become busy while it is programming the specified non-
volatile memory cells of that sector. This busy time will not
exceed twp during which time the Flash array is unavail-
able for read or write access. The device can be tested to
determine the array’s availability using the Ready/Busy
status that is available during most read commands,
through the status register, or on the Ready/Busy pin.

Sector Address:
25F080 25F160 25F320
S[10:0] S[11:0] S[12:0] <« ByteAddress:BB80 — b
Block 32 Block 64 Block 128 A
Sector2047  Sector 4097  Sector 8191 el | e Byte 2-261 Byte 262 Byte 263
07FFH OFFFH 1FFFH 002H-105H 106
]
]
[
Sector 1984 Sector 4034 Sector 8128 Byte 0 Byte1 Byte 2-261 Byte 262 | Byte 263
07COH OFCOH 1FCOH 000H 001H 002H-105H 106H 107H
8M-bit, 16M-bit, or 32M-bit Serial Flash Memory Array
) 2048, 4096 and 8192 Byte-Addressable Sectors
® of 528-Bytes each.
° Organized in 32, 64 and 128 blocks
of 32 sectors per block.
Block 0 Block 0 Block 0 ByteO | Byte1 Byte 2-261 Byte 262 | Byte 263
Sector 63 Sector 63 Sector 63 000H | 001H 002H-105H 106H | 107H
003FH 003FH 003FH S
]
]
Sector 0 Sector 0 Sector 0 Byte 0 Byte 1 Byte 2-261 Byte 262 | Byte 263
000H 000H 000H 000H 001H 002H-105H 106H 107H

Figure 3. NX25F080/160/320C Serial Flash Memory Array
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After sector programming is complete and the device is
ready, it is recommended to verify the data in the sector
with the data in the SRAM using the compare command,
(see Write/ Verify Flow towards the end of this data sheet).

Serial SRAM

One of the most powerful features of the NX25F080/160/320C
is the integrated dual Serial SRAMs. The main purpose of
the Serial SRAMs is to serve as a buffer for sector data to
be written into the Serial Flash memory array. Using the
Write to Sector command, data is first shifted into the
SRAM from the SPI bus. When the command sequence
has been completed, the entire 528-bytes is written to the
selected sector. See Erase/Write cycle timing (twp).

The SRAM is fully byte-addressable. Thus, the entire
528-bytes, a single byte, or a sequence of bytes can be
read from, or written to the SRAM. This allows the SRAM
to be used as a temporary work area for read-modify-write
operations prior to a sector write.

The Transfer Sector to SRAM command allows the
contents of a specified sector of Flash memory to be
moved to the SRAM (see figure 4). This can be useful
when only a portion of a sector needs to be altered. In this
case the sector is first transferred to the SRAM, where
modifications are made using the Write to SRAM com-
mand. Once modifications are completed, a Transfer
SRAM to Sector command is used to update the sector.

The Compare Sectorcommand allows the contents of the
SRAM to be compared with the specified sectorin memory.
The result of the compare is set in the status register. This
command is useful for performing a fast verify of the last
sector write operation (see Write/ Verify Flow figure 12).
This command can be useful when re-writing multi-sector
files that have only minor changes from the previous write.
If the new data in the SRAM is the same as the previously
written data, the sector can be skipped. Used in this way,
the command saves time that would have been used for
programming. It also extends the endurance of the Flash
memory cells.

READ FROM DEVICE
INFORMATION SECTOR

! DEVICE INFORMATION SECTOR I

READ FROM SECTOR
WITH AUTO INCREMENT

CONFIGURATION
REGISTER

STATUS
REGISTER

SERIAL FLASH MEMORY ARRAY

[ [ TRANSFER
T SECTOR TO

SPI
SCK —] commanp

cCS > AND
cs CONTROL K

S| —»| LOGIC |

SO -—] I\‘

COMPARE SECTOR
TO SRAM

READ FROM

OR WRITE TO
SRAM WRITE TO SECTOR

(VIA SRAM)

SRAM

TRANSFER

A
\
[
[
[
|  SRAMTO SECTOR
[

[

' :
> f——

ﬂ SERIAL SRAM ﬂ

Figure 4. Command Relationships of the SPI Interface, Serial Flash Memory Array and SRAM
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Using the SRAM Independent of Flash Memory

The SRAM can be used independently of Flash memory
operations for lookup tables, variable storage, or scratch
pad purposes. If the Flash memory needs to be written to
while SRAM is being used for a different purpose, the
contents can be temporarily stored to a sector and then
transferred back again when needed. The SRAM can be
especially useful for RAM-limited microcontroller-based
systems, eliminating the need for external SRAM and
freeing pins for other purposes. It can also make it possible
to use small pin-count microcontrollers, since only a few
pins are needed for the interface instead of the 20-40 pins
required for parallel bus-oriented Flash devices.

Write Protection

The NX25F080/160/320C provide advanced software and
hardware write protection features. Software-controlled
write protection of the entire array is handled using the
Write Enable and Write Disable commands. Hardware write
protection is possible using the Write Protect pin (WP).
Write-protecting a portion of Flash memory is accommo-
dated by programming a write protect range in the
configuration register.

Configuration Register

The Configuration Register stores the current configura-
tion of the HOLD-R/B pin, read clock edge and write

protect range (Figure 5). The configuration register is
accessed using the Write and Read Configuration Regis-
tercommands. The non-volatile configuration register will
maintain its setting even when power is removed.

To avoid unnecessary programming of the configuration
register, and to save time during power-up, the
configuration register should be read upon power-up and
compared to the intended setting before sending a Write
Configuration Register command (Figure 5).

The factory default setting for the configuration register is
CF7-CFO0 is: 0000 1001 B (write protect range = none,
read using falling edge of the clock, and pin 1 = no
connect). Bits CF15-CF8 are reserved. When writing to
the configuration register CF15-CF8 should be 0. When
reading, the settings of CF15-CF8 should be ignored.

Write Protect Range and Direction, WR[3:0], WD

The write protect range and direction bits WR[3:0] and
WD are located at configuration bits CF[7:4] and CF[3]
respectively. The write protect range and direction bits
select how the array is protected. They work in conjunc-
tion with the WP input pin, valid only if WP is inactive (high).
WRJ[3:0] can select write protection of all sectors, none of
the sectors, or specific sectors grouped in blocks of 64
(~32 KB). The WD bit specifies whether the protected block
range starts from the first sector, address 0 (O00H), or
from the last sector (OFFF). Table 2 lists the write protect

CF15:8 CF7 | CFé6

CF5 | CF4 | CF3 | CF2 | CF1 | CFO

(RESERVED) WR3 | WR2

WR1 | WRO | WD RCE | HR1 | HRO

WRITE PROTECT

RANGE

WRITE PROTECT

DIRECTION

READ DATA

CLOCK EDGE

HOLD-READY/BUSY

PIN FUNCTION

Figure 5. Configuration Register Bit Locations
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sector range for the devices. Once protected, all further
writes to sectors within the range will be ignored. The fac-
tory default setting is with no write protected sectors,
WR=[0,0,0,0] and WD=1.

Read Clock Edge, RCE

The Read Clock Edge bit (RCE) is located at configura-
tion bit location CF[2]. It selects which edge of the clock
(SCK) is used while reading data out of the device.
Although the SPI protocol specifies that data is written
during the rising edge and read on the falling edge of the
clock, if required, the output can be driven on the rising
edge of the clock by setting the configuration registers
RCE bit to a 1. Using the rising edge of clock for reading
data may be beneficial to the timing of some high-speed
systems. The factory default setting is the falling edge of
SCK for standard SPI.

RCE=0 Read data is output on the falling edge of
SCK (Standard SPI).

RCE=1 Read data is output on the rising edge of
SCK(Fast SPI).

Table 2A. Write Protect Range for the NX25F080C

Table 2B. Write Protect Range for the NX25F160C

Write Protect
Range Config. Bits Write Protected Sectors (Hex)
WR3 WR2 WR1 WRO WD=0 WD=1
0 0 0 0 None None
0 0 0 1 0000-003F OFCO-OFFF
0 0 1 0 0000-007F 0F80-0FFF
0 0 1 1 0000-00BF 0F40-0FFF
0 1 0 0 0000-00FF OF00-0FFF
0 1 0 1 0000-013F OECO-0FFF
0 1 1 0 0000-017F 0E80-OFFF
0 1 1 1 0000-01BF 0E40-0OFFF
1 0 0 0 0000-01FF 0EO00-OFFF
1 0 0 1 0000-023F 0DCO-0FFF
1 0 1 0 0000-027F 0D80-0FFF
1 0 1 1 0000-02BF 0D40-0FFF
1 1 0 0 0000-02FF 0D00-OFFF
1 1 0 1 0000-033F 0CCO-0FFF
1 1 1 0 0000-037F 0C80-0FFF
1 1 1 1 ALL ALL

Table 2C. Write Protect Range for the NX25F320C

Write Protect

Write Protect

Range Config. Bits Write Protected Sectors (Hex) Range Config. Bits Write Protected Sectors (Hex)

WR3 WR2 WR1 WR0 WD=0 WD=1 WR3 WR2 WR1 WRO WD=0 WD=1
0 0 0 0 None None 0 0 0 0 None None
0 0 0 1 0000-007F 07CO0-07FF 0 0 0 1 0000-003F 1FCO-1FFF
0 0 1 0 0000-007F OF80-0FFF 0 0 1 0 0000-007F OF80-0OFFF
0 0 1 1 0000-00BF 0F40-0FFF 0 0 1 1 0000-00BF 0F40-0FFF
0 1 0 0 0000-00FF OF00-OFFF 0 1 0 0 0000-00FF 0F00-0FFF
0 1 0 1 0000-013F 0ECO-OFFF 0 1 0 1 0000-013F OECO-0FFF
0 1 1 0 0000-017F 0E80-0FFF 0 1 1 0 0000-017F 0E80-0FFF
0 1 1 1 0000-01BF 0E40-0OFFF 0 1 1 1 0000-01BF 0E40-0FFF
1 0 0 0 0000-01FF OEO00-OFFF 1 0 0 0 0000-01FF OEOQOO-OFFF
1 0 0 1 0000-023F 0DCO-0FFF 1 0 0 1 0000-023F 0DCO-0OFFF
1 0 1 0 0000-027F 0D80-0FFF 1 0 1 0 0000-027F 0D80-0FFF
1 0 1 1 0000-02BF 0D40-0FFF 1 0 1 1 0000-02BF 0D40-0FFF
1 1 0 0 0000-02FF 0DO00-0FFF 1 1 0 0 0000-02FF 0DO00-0FFF
1 1 0 1 0000-033F 0CCO-0FFF 1 1 0 1 0000-033F 0CCO-0FFF
1 1 1 0 0000-037F 00CO0-07FF 1 1 1 0 0000-037F 18CO0-1FFF
1 1 1 1 ALL ALL 1 1 1 1 ALL ALL
10 NexFlash Technologies, Inc.
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HOLD-R/B, HR[1:0]

The Hold-Ready/Busy (HOLD-R/B) bits HR1 and HRO are
located at bits CF[1:0] of the configuration register. These
two bits select one of four possible functions: No Connect,
HOLD input, R/B Output, or R/B Output with open drain.
The factory setting for the pin is “No Connect”.

e

1 HRO Pin Configuration

HOLD input
No Connect
R/B Output (Open Drain)
R/B Output

0
1
0
1

Configured as a R/B output, the pin can serve as a
system interrupt. When R/B is high, the array is ready to
be programmed. When R/B is low, it is busy programming.
If configured with an open-drain, an external pull-up resis-
tor should be used.

As a HOLD input, the pin can be used in conjunction with
the CS and SCK pin to suspend a serial command
sequence without resetting the command. This can be
useful if a command is in process and a higher priority
task on the same SPI bus needs to be attended to. To
suspend a command, HOLD must be brought low while
CS and SCK are low. With HOLD low, further data on the
Sl pin is ignored (even while SCK is clocked) and the SO
pin goes to or remains in a high-impedance state. To re-
sume the command sequence, HOLD must be brought
high when CS and SCK are low.

Status Register Bit Descriptions

The status register provides status of the Flash array’s
Ready/Busy condition (R/B), transfers between the SRAM
and program buffer (TR0 and TR1), Write-Enable/Disable
(WE), Compare Not Equal (CNE), Power Detect (PD) and
Data Integrity status (DIO and DI1). The register can be
read using the Read Status Register command
(Figure 6).

Ready/Busy Status, BUSY

The BUSY status bit is located at bit ST[15] of the status
register. Testing the BUSY bit is one of several ways to
check Ready/Busy status of the array. At power-up the
BUSY bit is reset to 0.

BUSY=1 The device is busy programming.
BUSY=0 The deivce is ready for further use.

SRAM Transfer or Compare, TR0 and TR1

The TR status bits are located at bit ST[13] and ST[14] of
the status register. The bits provide status during the
Transfer Sector to SRAM, Transfer SRAM to SRAM,
Compare Sector to SRAM and Refresh Sectorcommands.
An active state 1 indicates the SRAM Array is not avail-

NexFlash Technologies, Inc.
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ST15|ST14|ST13|ST12|ST11

ST10| ST9 | ST8| ST7 | ST6 | ST5 | ST4 | ST3 | ST2 | ST1 | STO

X=RESERVED |Busy | TRO| TR1 | WE | CNE

X PD | DIO | DI X X X X X X

MEMORY ARRAY READY/BUSY J
SRAM TRANSFER OR COMPARE

FLASH ARRAY WRITE ENABLE/DISABLE

SECTOR-SRAM COMPARE NOT EQUAL

DATA INTEGRITY STATUS
POWER DETECT

Figure 6. Status Register Bit Locations

able for use. The device will also indicate a BUSY state
while the TR bits are active. Upon power up the TR bits
reset to 0.

TR=1 Transfer, Compare or Refresh in Process.
TR=0 Transfer, Compare or Refresh not in Process.

Write Enable/Disable, WE

The WE status bit is located at bit ST[12] of the status
register. The bit provides write protect status of global Write
Enable and Write Disable commands. Upon power-up the
WE bit resets to 0.

WE=1 Write Enabled, array can be written to.
WE=0 Write Disabled, array can not be written to.

Compare Not Equal, CNE

The CNE status bit is located at bit ST[11] of the status
register. The bit provides a comparison result during a
Compare Sector with SRAM command. The CNE bit is
reset to a 0 upon power-up and when a compare with
SRAM command is executed.

CNE=1 Sector and SRAM contents are not equal.
CNE=0 Sector and SRAM are equal or CNE bit reset.

Power Detect, PD

The Power Detect bit ST[8] works in conjunction with the
Set Power Detection and Reset Power Detection
Commands and is primarily used for removable media
applications. The Set Power Detect Command must be
issued before the PD bit can be used for power detection.

PD=0 Power has been removed
PD=1 Power has not been removed

Data Integrity Status Bits (D10, DI1)

The Data Integrity status bits provide an indication of the
data integrity of the last sector that was tranfered to the
SRAM. The bits should be checked after every transfer
sector to SRAM operation.

DIO, DI1 = 00 Sector data is valid
D10, DI1 =10 Block refresh is recommended
DIO, DI1 =11 Sector data error

If DIO and DI1 = 00, data is valid and no action is required.
If DIO and DI1 = 10, the 64 sectors within the block that
was last read should be refreshed (see Refresh command).
If DIO and DI1 = 11 a data read error has occurred.
Possible cause for a data error might be excessive
system noise, improper power supply levels during the
read or write operation, or excessive erase/write cycles.
Contact NexFlash applications department for further
information regarding handling data error status.

12
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Command Set

The NX25F080/160/320C has a powerful command set
that is fully controlled through the SPI bus. Command re-
lationships are shown in Figure 4 and a list of commands
and their associated address, status, clock, and data bytes
are shown in Table 3. Flow diagrams for writing to a sector
and reading from a sector are shown in Figures 7 and 8.
Detailed clock timing of the Write to Sector using SRAM,
Transfer Sector to SRAM and Read SRAM command se-
quences are shown in Figures 9, 10 and 11.

After power up, a device enters an idle state that will main-
tain until CS pin is asserted low. Chip reset is defined as a
low to high transition of CS. Thus, to reset the chip at power
on, a high to low to high transition is required. Acommand
may start after a high to low transition of CS. When a
command is started, CS needs to stay low for the
duration of the command and data.

Start Write Sector Routine

Write Enable Flash Array
(Command: 06H)

(]

Read Status Register for
Read/Busy Status

Start Read Sector Routine

Read Status Register for

> Ready/Busy Status

(ST15, ST14, ST13)
(Command: 84H)

Y

No

Transfer Sector Data
To SRAM-0/1
(Command: 5CH/5DH)

Read Status (ST15:0)
For Ready/Busy and Data Integrity
(DIO, DI1)

v

Read Data From SRAM-0/1
(Command: 71H/73H)

A

Y

(ST15, ST14, ST13)

(Command: 84H)

Y

No

Write 528 Bytes Data
To Sector Using SRAM-0/1
(Command: F6H/98H)

v

Read Status Register for
Read/Busy Status

A

(ST15, ST14, ST13)
(Command: 84H)

Y

No

Compare Sector Data
From SRAM-0/1

(See section on high data integrity applications)

v

(Optional)
Write-Disable Flash Array
(Command: 04H)

.94—

Figure 7. Read data from sector

Figure 8. Write data to sector (Erase + Program)
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Table 3 Command Set for the NX25F080/160/320C Serial Flash Memory ©

Command Name Byte 1 Byte 2-3 Byte 4-5 or n-bytes

Sector and SRAM Read Commands

Transfer Sector to SRAM-0 @ 5CH SA15:0 0000H  0000H ST15:.04

Transfer Sector to SRAM-1 @ 5DH SA15:0 0000H 0000H ST15.0@

Read SRAM-0 @ 71H BA15:0 00H Read Data

Read SRAM-1 O 73H BA15:0 00H Read Data

Read from Sector with Auto Increment @ 50H SA15:0 BA15:0 0000H RB15:0 Read Data (multiple sectors)

Sector and SRAM Write Commands

Write Enable @ 06H

Write Disable 04H

Write Sector using SRAM-0 @ F6H SA15:0 BA15:0  Write Data+00H
Write Sector using SRAM-1 @ 98H SA15:0 BA15:0  Write Data+00H
Write to SRAM-0 O 72H BA15:0 Write Data+00H

Write to SRAM-1 ) 74H BA15:0 Write Data+00H

Compare, Transfer and Refresh Commands

Compare Sector to SRAM-0 @ 8DH SA15:0 0000H
Compare Sector to SRAM-1 @ 8EH SA15:0 0000H
Transfer SRAM-0 to Sector @ F6H SA15:0 0000H
Transfer SRAM-1 to Sector @ 98H SA15:0 0000H
Transfer SRAM-0 to SRAM-1 @ 92H 0000H 0000H  0000H
Transfer SRAM-1 to SRAM-0 @ 55H 0000H 0000H  0000H
Refresh Sector using SRAM-0 @ 58H SA15:0 0000H  0000H
Refresh Sector using SRAM-1 @ 59H SA15:0 0000H  0000H

Configuration and Status Commands

Read Device Information Sector @ 15H 0000H BA15:0 O0000H RB15:0 Read Data
Read Configuration Register 8CH CF15:0
Write Configuration Register 8AH CF15:.0 0000H
Read Status Register 84H ST15:0
Clear Power Down Bit @ 09H
Set Power Down Bit " 03H
Key:
SA = Sector Address, BA = Byte Address, RB = Read/Busy, CF = Configuration Register, ST = Status Register
Notes:
1. Command may be used when device is busy
2. Command may not be used when device is busy
3. Additional commands such as Auto Incrementand other commands offering compatibility with earlier generation NexFlash
devices are available. Contact NexFlash for further information.
4. ST15:0 status repeats every 16 Clocks
5. This command is for low cycle-endurance applications only. (Contact NexFlash for further information)
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cs T ide |+ C[7:0] Command —p» -4——— S[15:0] Sector Address ——————
SCK #
S| " [c7[celcs]ca]calcact]col ol o] o]ostisio]se]sslsr]se]ss]sa]ss]s2]st]so]

L— F6H or98H ————

<«4—————— 16 Clocks ——— > -4— 1st Byte of Data —» -«— 2nd Byte of Data —»
sck JuUyuUuUuUuUyUyUuUrUryyyryururyryrrrururyryrrurur e

sl ofofoJoJofJoJoJoJoJoJoJoJoJo]o]o[p7]pe[Ds[D4]D3[D2[D1][D0[D7[D6][D5]D4]D3[D2]D1[DO0O]
oS -4— n-Bytes of Data —»~ -4— Last Byte of Data —» <4—— 8 Clocks —» |
twp Program Time
SCK Juruuyrururryrururur L "
Sl * [p7[D6] D5[D4]D3[D2] Di[DoJo Jo JoJoJoJoJoJo] ,,

m
1

Figure 9. Write to Sector using SRAM Command Sequence

Cs Idle | < C[7:0] Command —m» -«——— S[15:0] Sector Address >
SCK " gEgEgEpSgEpEpEpEpipipEpEpEpEpEpipEpEpipEpEpEpEps
S| . [c7]celcslcalcslcalci]lcol o fo | o] olstifsio]solss]s7]selss]salssfsa]si]sol

L——— 5CHor5DH ——!

CS # I_

-4+———— 32 Clocks > txs Transfer Time ———»
sck, JUUUUIUuUuUuUyUyyUyUyyuUyyyyyyyryyyyyyue
Sl o foJoJofoJoJofoJoJofoJoJofofoJol]
SO LTI LI s 1418 | [e[+TofsTralia]__——_—x
High Z L Status Register 1

* Status Register Repeats Every 16 Clocks

Figure 10. Transfer Sector to SRAM Command Sequence
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Cs T ide | | C[7:0] Command —» -«——— B[15:0] Byte Address ————————p»
SCK
S| [c7[cs]cs[calcs]ca]cilcol o JoTo ool o [Bo]Bs]B7]B6]B5]B4]B3]B2]B1]BO]

L—— 71H or73H ——

SO Output is Driven

g lofofofofofofoJo]

-«—— 8 Clocks ——»-4— 1st Byte of Data —» -4— 2nd Byte of Data —

SCK Jryyryyruyuyyryyryyyyyyryyryyryyurre

so I

//////// b7|p6|D5| D4 D3| D2[D1]D0[D7]| D6| D4|D5]| D3| D2[ D1] DO

High-Z

-+——n-Bytes of Data——» —Last Byte of Data—»|

cs

U
1

SCK oy U U U UL UL e

SO

[07]D6] D5[D4[D3[D2[ D1 DO //////// W/

m
1L

High-Z

Figure 11. Read from SRAM Command Sequence

SERIAL FLASH SECTOR AND SRAM READ
COMMANDS

Transfer Sector to SRAM (5CH and 5DH)

The Transfer Sector to SRAM command transfers the con-
tents of a specified 528-byte sector directly to the SRAM.
Writing to a sector is accomplished by first bringing CS
low and shifting in the Transfer Sector to SRAM com-
mand (53H and 5DH) followed by a 16-bit
“sector-address” field. Although the sector-address field
is 16-bits, only bits Bits S[10:0] for NX25F080C, S[10:0]
FOR NX25F080C, S[11:0] FOR NX25F160C AND
S[12:0] FOR NX25F320C for NX25F160C and S[12:0]
for NX25F320C are used. The uppermost sector ad-
dress bits are not used but must be clocked in (use 0
data). Following the sector address, a 32-bit “0” field is
clocked into the device. The transfer operation will start

and the Busy and TR bit in the status register will be set.
The Status Register bits ST[15:0] are then provided on
the SO output every 16 clocks. This feature allows the
Busy and TR bit in the status register to be checked with-
out sending a separate Status Register command. When
the transfer operation is complete the Busy and TR bits in
the status register will be cleared and the Data Integrity
bits DIO and DI1 can be checked to confirm that data is
valid.
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Read SRAM (71H and 73H)

The Read SRAM command (71H and 73H) provides
access to the 528-byte SRAM independent of any Flash
memory array operations. The TR bit in the status register
should be checked first if Transfer Sector to SRAM or
Compare Sector to SRAM commands are used. Reading
from the SRAM is accomplished by first bringing CS low
then shifting in the Read SRAM command (71H or 73H)
followed by its 16-bit “byte-address” field is clocked into
the device to designate the starting location within the
528-byte sector. Only B[9:0] of the byte-address field are
used; the uppermost bits are not used but must be clocked
in (use O for data). Only byte-addresses of 0 to 209H (528
bytes) are valid. Following the byte-address field, 8 con-
trol clocks are required with data=0. The Serial Data
Output (SO) will change from a high-impedance state and
begin to drive the output. If SO uses the rising edge of
clock (configuration register RCE=1), the output will be
driven after the last control clock. If SO uses the falling
edge of clock (RCE=0), the output will be driven on the
next falling edge of clock. The data field is shifted out with
the least significant byte first (i.e., byte-00H, byte-01H,
...). The bit order within each byte is the most significant
bit first (i.e.,D7,...D0). The byte-address is internally
incremented to the next higher byte address as the clock
continues.

Read Sector with Auto-Increment (50H)

For applications that require a continuous serial stream of
data, such as downloading code into SRAM or DRAM
upon power-up, a Read Sector with Auto Increment
(50H)command is provided. This command allows the
data from and entire device or a large numbers of sectors
to be read with a single command. When the clock reaches
the end of a sector it automatically increments to the next
and so on. This command is for low cycle-endurance
applications only, contact NexFlash for further
information.

SERIAL FLASH SECTOR AND SRAM
WRITE COMMANDS

Write Enable (06H)

Upon power-up, the Flash memory array is write- protected
until the Write Enable command (06H) has been issued.
The WP pin must be inactive while writing the command

for the write enable to be accepted. The status of the
device’s write protect state can be read in the status regis-
ter. The Write Enable command sequence is completed
by asserting CS high after eight additional clocks.

Write Disable (04H)

The Write Disable command (04H) protects the Flash
memory array from being programmed. Once issued,
further Write to Sector or Transfer SRAM to Sector com-
mands will be ignored. The status of the write protect state
can be read in the status register. The Write Disable com-
mand sequence is completed by asserting CS high after
eight additional clocks.

Write to Sector Using SRAM (F6H or 98H)

Before writing to a sector in the Flash memory array, all
hardware and software write protection must be in an
enabled state. This means that the WP pin must be in a
high state, a Write Enable command must have previ-
ously been issued, and the sector location that is to be
written to must be outside the write protect range set in
the configuration register. Additionally, the Ready/Busy
status should be checked to confirm that the memory
array is available to be written to, refer to figures 8 and
12 for block diagram.

Writing to a sector is accomplished by first bringing CS
low and shifting in the Write to Sector Using SRAM com-
mand (F6H or 98H) followed by a 16-bit “sector-address”
field. Although the sector-address field is 16-bits, only
bits S[10:0] for NX25F080C, S[11:0] for NX25F160C
and S[12:0] for NX25F320C are used. The uppermost
sector address bits are not used but must be clocked in
(use 0 data). Following the sector address, a 16-bit
“byte-address” field is clocked into the device to desig-
nate the starting location within the 528-byte sector.
Only bits B[9:0] of the byte-address field are used and
only values of 0-209H (528 bytes) are valid.

After the byte-address has been loaded, data is shifted
into the 528-byte SRAM, which serves as a temporary
storage buffer. Existing data in the SRAM will be
written over. The byte order of the data shifted into the
SRAM s least significant byte first (i.e., byte-00H,
byte-01H,...). The bit order within each byte is most
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significant bit first (i.e., D7,...D0). The byte-address is
automatically incremented to the next higher byte ad-
dress as the clock continues. When the last byte
address to be written is reached, the command can be
completed with an additional eight control clocks (with
data=0) followed by asserting CS high.

After the CS pin is brought high, the data in the SRAM is
transferred to the specified sector in memory array. See
twp timing specifications. During this time the array and
SRAM will be “busy” and will ignore further array-related
commands until complete. All Ready/Busy status indica-
tors will indicate a busy status.

Write to SRAM Command (72H and 74H)

The Write to SRAM command (72H and 74H) provides
access to the 528-byte SRAM independently of any Flash
memory array operation. When CS is asserted high to
complete the command, the contents of the SRAM will be
maintained until overwritten through another command or
the power is removed. Using the Write to SRAM command,
data can be loaded in preparation of writing to a sector in
memory and then transferred to a selected sector using
the Transfer SRAM to Sector command. The TR bit in the
status register should be checked first if Transfer Sector
to SRAM or Compare Sector to SRAM commands are

used.

COMPARE, TRANSFER AND REFRESH
COMMANDS

Compare Sector to SRAM (8DH and 8EH)

The Compare Sector to SRAM command (8DH and 8EH)
does a bit-by-bit comparison of the data stored in the
addressed sector against data in the SRAM. The TR bit
will be 1 during the transfer compare operation. If any of
the compared bits are not equal, then the Compare Not
Equal (CNE) bit in the Status Register is set to a 1. This
command is very useful for performing a fast verify of the
Last Sector write operation for the highest data integrity.

Transfer SRAM to Sector (F6H and 98H)

The Transfer SRAM to Sector command (F6H and 98H)
will write the existing contents of the SRAM to the speci-
fied sector in memory. The command sequence is

identical to that of the Write to Sector Using SRAM
command except that immediately after the sector
address field S[15:0] and 16 control clocks, the CS pin
is asserted high. This automatically transfers the
528-bytes of SRAM data to the specified sector in the
memory array. During this time, the array and the SRAM
will be busy.

Refresh Sector Using SRAM (58H and 59H)

The Refresh Sector Using SRAM command (58H and
59H) will automatically transfer the contents of the
specified sector into the SRAM and then re-write the
data to the same sector. The purpose of this command
is to refresh the data for all sectors within the same
block of 64 sectors to enhance data integrity and cycle
endurance. The Refresh sector command should be
used in accordance with the Data Integrity Status bit in
the status register. During this command the array and
the SRAM will be busy.

CONFIGURATION AND STATUS
COMMANDS

Read Device Information Sector (15H)

The Read Device Information command provides access
to a read-only sector that can be used to electronically
identify the NexFlash Serial Flash device being interfaced
to. Information available includes: part number, density,
voltage, temperature range, package type, and any
special options. This can be extremely useful for systems
that need to accommodate optional densities (e.g., either
8M,16M or 32M-bit). In this case the firmware can interro-
gate the Device Information Sector and determine the
density. Contact NexFlash for more detailed information

on the Device Information Sector format.

Read Configuration Register (8CH)

The Read Configuration Register command provides
access to the configuration register, which stores the
current configuration of the HOLD-R/B pin, read clock
edge, write protect range (see figure 5). A 16-bit Configu-
ration Data field CF[15:0] provides the contents of the
Configuration Register. Although the field is 16-bits long,
only bits CF[7:0] are used. All other upper bits are reserved
for future features.
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Write Configuration Register (8AH)

The Write Configuration Register command provides
access to the configuration register which stores the cur-
rent configuration of the HOLD-R/B pin, read-data clock
edge and write protect range. The configuration register
is non-volatile. Once set using the Write Configuration
Register command, the contents will maintain even when
power is removed. Because the register’s state is stored
in non-volatile memory, there is a finite endurance limit to
the number of times it can be written to. To limit the
number of writes, it is recommended that before writing to
the configuration register it should first be read by using
the Read Configuration Register command. If no change
is required, the Write Configuration Registercommand can
be skipped. This process will help extend the endurance
of the configuration register bits and eliminate additional
programming “busy” time.

The Write Configuration Register command sequence
starts with the command byte (8AH) followed by a 16-bit
field that specifies configuration register bit settings.
Although the field is 16-bits long, only bits CF[7:0] are
used. All other upper bits are reserved and must be
clocked using 0 for data. After an additional 16 control
clocks using 0 for data, the command can be completed by
asserting CS high. The device will become busy for a short
time (twp) while the non-volatile memory cells of the
configuration register are programmed.

Read Status Register (84H)

The Read Status Register command provides access to
the status register and its status flags for Ready/Busy
(R/B), SRAM buffer transfer operations (TRO and TR1),
Write Enable/Disable (WE), and Compare Not Equal (CNE),
Power Detect and Data Integrity bits (Figure 6). An 16-bit
Status field ST[15:0] provides the contents of the Status
Register.

Clear Power Detection Bit (09H)

The Reset Power Detection Bit command (09H) can be
used to force the Power Detect Status bit in the status
register to a 0 state. (see Set Power Detection Bit com-
mand (03H).

Set Power Detection Bit (03H)

The Set Power Detection Bitcommand (03H) can be used
to detect if power has been removed from the device. The
command works in conjunction with the Power Detect (PD)
status bit. Upon power up the PD bitis cleared to 0. The PD
bit can be set to a 1 using the Set Power Detection Bit
command. Once set, if a power down condition occurs
(Vcce voltage < 2V) the PD bit will reset to 0. This function
is especially useful for applications using NexFlash Serial
Flash Modules or other removable media.

Command Compatibility with Earlier
Generation NexFlash Products

The NX25F080/160/320C supports additional commands
for compatibility with earlier generation NexFlash products
such as the NX25FxxxB-series (see Table 4). This com-
mand table should only be used if command compatibility
is required. The Erase/Write cycle endurance when using
these commands may be less the standard command set
in Table 3. Contact NexFlash Marketing and Applications
department for further information

NexFlash Technologies, Inc.

ADVANCED NXSF029A-1201
12/31/01 ©

19



NX25F080C

NX25F160C NEXFLASH®

NX25F320C

Table 4. Command Set for Compatibility with NexFlash “B-Series” Serial Flash Memories.®

Command Name Byte 1 Byte 2-3 Byte 4-7 or n-bytes

Sector and SRAM Read Commands

Transfer Sector to SRAM-0 @ 53H SA15:0 0000H  0000H ST15:0

Transfer Sector to SRAM-1 @ 56H SA15:0 0000H  0000H ST15:0

Read SRAM-0 O 71H BA15:0 00H Read Data

Read SRAM-1 73H BA15:0 00H Read Data

Read from Sector with Auto Increment®  50H SA15:.0 BA15:0 O0000H RB15:0 Read Data (multiple sectors)
Read from Sector @ 52H SA15:0 0000H 0000H RB15:0 Read Data (one sector)

Sector and SRAM Write Commands

Write Enable @ 06H

Write Disable 04H

Write Sector using SRAM-0 @ F3H SA15:0 0000H  Write Data + OOH
Write Sector using SRAM-1 @ 94H SA15:0 0000H  Write Data + OOH
Write to SRAM-0 O 72H BA15:0 Write Data + O0OH

Write to SRAM-1 ) 74H BA15:0 Write Data + 00H

Compare, Transfer and Refresh Commands

Compare Sector to SRAM-0 @ 8DH SA15:0 0000H
Compare Sector to SRAM-1 @ 8EH SA15:0 0000H
Transfer SRAM-0 to Sector @ F3H SA15:0 0000H
Transfer SRAM-1 to Sector @ 94H SA15:0 0000H
Transfer SRAM-0 to SRAM-1 @ 92H 0000H 0000H  0000H
Transfer SRAM-1 to SRAM-0 @ 56H 0000H 0000H  0000H
Refresh Sector using SRAM-0 @ 58H SA15:0 0000H  0000H
Refresh Sector using SRAM-1 @ 59H SA15:0 0000H  0000H

Configuration and Status Commands

Read Device Information Sector @ 15H SA15:0 BA15:0 0000H RB15:0 Read Data
Read Configuration Register 8CH CF15:0
Write Configuration Register 8AH CF15:0 0000H
Read Status Register 84H ST15:0
Clear Power Down Bit 09H
Set Power Down Bit 03H
Key:

SA = Sector Address, BA = Byte Address, RB = Read/Busy, CF = Configuration Register, ST = Status Register

Notes:

1. Command may be used when device is busy

2. Command may not be used when device is busy

3. Sector Write and Transfer to Sector commands from this table are to be used for Auto Increment Read operation and other low
cycle-endurance applications. (Contact NexFlash
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Sector Format and Tag/Sync Bytes

The first byte of each sector is pre-programmed during

manufacturing with a tag/sync value of C9H. Although this < Write Verify >
byte location of the sector can be changed, it is recom- ‘

mended that it be maintained and incorporated into the

application’s sector formatting. The tag/sync values serve Write to SRAM Command

two purposes. First, they provide a sync-detect that can
help verify if the command sequence was clocked into the -
device properly. Secondly, they serve as a tag to identify )
a fully functional (valid) sector. This is especially important Transfer SRAM to Sector Command
if “restricted sector” (-R) devices are ever to be used.
Restricted sector devices provide a more cost effective
alternative to standard devices with 100% valid sectors. )
Restricted sector devices have a limited number of sectors
that do not meet manufacturing programming criteria over
the specified operating range. When such a sector is
detected, the first byte is tagged with a pattern other than
C9H. In addition to individual sector tagging, all restricted
sectorsforagivendevice arelisted in the Device Information
Sector. For more information see the Device Information

Sector Application Note SFAN-02.

Ready?
Programming
Done?

Compare Sector with SRAM Command

High Data Integrity Applications )

To maximize data integrity a simple “verification after write”
is recommended. The write verify can be done quickly (less
than txs) using the Compare Sector command. The com-
pare result can be checked in the Status Register. If
compare is not equal (CNE=1) then a sector rewrite should
be done using the Transfer SRAM to Sector command. A
single retry is adequate for most applications. However, if
an application requires extended endurance additional
retrys can be added.

Retry
Counter

No More
Retries

In the NX25F080/160/320C a data block is every 64 sec-
tors starting from sector 0O; that is, block 0 is sector 0-63,
block 1 is sector 64-127 and so on. For the highest data Figure 12. Write/Verify Flow
integrity, it is important to separate static data (configura-

tion settings, tables) and frequently updated data

(streaming voice/image or data acquisition) into separate

blocks. Following this convention optimizes the

environment for the data stored in the flash cells within

each block.
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ABSOLUTE MAXIMUM RATINGS @

Symbol Parameters Conditions Range Unit

Vcce Supply Voltage 0to +4.0 \Y

VIN, Vout Voltage Applied to Any Pin Relative to Ground —0.5to Vcc + 0.5 \%

TsTG Storage Temperature —65 to +150 °C

TLEAD Lead Temperature Soldering 10 Seconds +300 °C
Note:

1. This device has been designed and tested for the specified operation ranges. Proper operation outside of these levels is not
guaranteed. Exposure beyond absolute maximum ratings (listed above) may cause permanent damage.

OPERATING RANGES
Symbol Parameter Conditions Min Max Unit
Vce Supply Voltage 3.0V 2.7 3.6 \Y
Ta Ambient Temperature, Operating Commercial 0 70 °C

Industrial —-40 +85 °C

DC ELECTRICAL CHARACTERISTICS (PRELIMINARY)

Symbol Parameter Conditions Min Typ Max Unit
ViL Input Low Voltage -0.4 — Vee 0.2 \Y
ViH Input High Voltage Vce -0.7 — Vce +0.3 \Y
VoL Output Low Voltage loL=2mA, Vcc=2.7V — — 0.45 \Y
VoH Output High Voltage loH =—100 pA, Vcc = 2.7V Vec-0.85 — — \Y
VoLc Output Low Voltage CMOS  Vcc =2.7V, loL = 10 pA — — 0.15 \Y
VoHc Output High Voltage CMOS  Vcc =2.7V, lon =—-10 pA Vce —0.3 — — \Y
I Input Leakage 0<Vin<Vce -10 — +10 HA
loL I/O Leakage 0<Vin<Vce -10 — +10 HA
Icc Active Power Supply Current SCK @ 8 MHz, Vcc = 3V — 25 5 mA
(active) Erase/Write
Icc Active Power Supply Current SCK @ 8 MHz, Vcc = 3V — 5 10 mA
(active) Read
Iccse Standby Vcc Supply Current CS =Vcc, Vin= Vccor 0 — <1 10 MA
(standby) Standby
CiN Input Capacitance Ta=25°C, Vcc =3V — — 10 pF
Frequency = 1 MHz
Court Output Capacitance Ta=25°C, Vcc =3V — — 10 pF

Frequency = 1 MHz

Note:
1. Tested on a sample basis or specified through design or characterization data.
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AC ELECTRICAL CHARACTERISTICS (PRELIMINARY)

16 MHz
Symbol Description Min Typ Max Unit
teve SCK Serial Clock Period With RCE=1 62 — — ns
SCK Serial Clock Period With RCE=0 ™ 7 - — ns
twH SCK Serial Clock High or Low Time tcvc’2 — — ns
twi
tRi SCK Serial Clock Rise or Fall Time @ — — 5 ns
trI
tsu Data Input Setup Time to SCLK 20 — — ns
tiH Data Input Hold Time from SCLK o — — ns
tv Data Output Valid after SCLK 3 — — 25 ns
tLEAD CS Setup Time to Command 100 — — ns
tLaGg CS Delay Time after Command 100 — — ns
twp Erase/Write Program Time @ — 10 15 ms
(see Write to Sector Command)
txs Transfer Sector 100 150 520 us
(see Transfer Command)
tHD SCK Setup Time to HOLD 10 — — ns
tco SCK Hold Time from HOLD 30 — — ns
tcs CS Deselect Time 160 — — ns
trB READY / BUSY Valid Time 160 — — ns
tois Data Output Disable Time — — 160 ns
toH Data Output Hold Time After SCK o — — ns
Notes:

1. To achieve maximum clock performance, the read clock edge will need to be set for rising edge operation in the configuration
register (RCE=1).

2. Test points are 10% and 90% points for rise/fall times. All others timings are measured at 50% point.

3. With 30 pF (16 MHz) load SO to GND.

4. Maximum program time for 99% of sectors, <1% may require 4x this value.
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NEXH . ASH®

PACKAGING INFORMATION
Plastic TSOP - 28-pins

Package Code: T (Type I)
Hﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁ[ A
E H
LIIJLILILILIHLILILILILILIIJ Y
<« D—

A
v,

el< +‘ ‘«B LA1

Plastic TSOP Type | (V)

Millimeters Inches
Symbol Min Max Min Max
No. Leads
A 1.00 1.20 0.039 0.047
A1 0.05 0.20 0.002 0.008
B 0.15 0.25 0.006 0.010
C 0.10 0.20 0.004 0.008
D 7.90 8.10 0.311 0.319
E 11.60 11.80 0.457 0.465
H 13.30 13.50 0.524 0.531
e 0.55 BSC 0.022 BSC
L 0.50 0.70 0.020 0.028
o 0° 5° 0° 5°

SEATING PLANE

+‘ ‘fL

\.
316

Notes:

1.

2.
3.

Controlling dimension: millimeters, unless
otherwise specified.

BSC = Basic lead spacing between centers.
Dimensions D and E do not include mold flash
protrusions and should be measured from the
bottom of the package.

. Formed leads shall be planar with respect to one

another within 0.004 inches at the seating plane.
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NEXHL.ASH®

PRELIMINARY DESIGNATION

The “Preliminary” designation on an NexFlash data sheet
indicates that the product is not fully characterized. The
specifications are subject to change and are not guaran-
teed. NexFlash or an authorized sales representative
should be consulted for current information before using
this product.

IMPORTANT NOTICE

NexFlash reserves the right to make changes to the
products contained in this publication in order to improve
design, performance or reliability. NexFlash assumes no
responsibility for the use of any circuits described herein,
conveys no license under any patent or other right, and
makes no representation that the circuits are free of
patent infringement. Charts and schedules contained
herein reflect representative operating parameters, and
may vary depending upon a user’s specific application.
While the information in this publication has been
carefully checked, NexFlash shall not be liable for any
damages arising as a result of any error or omission.

ORDERING INFORMATION

LIFE SUPPORT POLICY

NexFlash does not recommend the use of any of it's
products in life support applications where the failure or
malfunction of the product can reasonably be expected
to cause failure in the life support system or to signifi-
cantly affect its safety or effectiveness. Products are not
authorized for use in such applications unless NexFlash
receives written assurances, to it's satisfaction, that:

(a) the risk of injury or damage has been minimized;
(b) the user assumes all such risks; and

(c) potential liability of NexFlash is adequately pro-
tected under the circumstances.

Trademarks:

NexFlashis a trademark of NexFlash Technologies, Inc. All
other marks are the property of their respective owner.

Size Order Part No.

Package

8M-bit NX25F080C-3V SPI, 28-pin, TSOP, 3V
16M-bit NX25F160C-3V SPI, 28-pin, TSOP, 3V
32M-bit NX25F320C-3V SPI, 28-pin, TSOP, 3V

NEXFLASH
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